Although the Cuban government has tightly controlled information access for more than half a century, a small number of Cubans have access at work. In this paper, we examine Internet and social media use by early adopters in Cuba in early 2015, as we enter a time of potential change. Specifically, we explore Cubans' access limitations and the activities they do online, as well as what Internet access means to them. We conducted interviews with 12 Cuban Internet users and observed their social media use. Our findings suggest that access limitations and slow network speeds greatly restrict Cubans' Internet use. To counter these limitations, Cubans are collaborative, often conducting online research and posting photos for friends with less access. Based on these findings, we propose future work to help meet Cuban citizens' information needs.
INTRODUCTION

"Now I have contact with the rest of the world. I've stopped living in the bubble." --Cuban citizen with Internet access (P1)
In a country where information was tightly controlled for more than 50 years, people are eager to access content long out of reach. In December 2014, the United States and Cuba announced that they intend to normalize relations [5, 44] . One potential consequence may be greatly increased access to the Internet for Cuban citizens. Our study began in fall 2014, shortly before this announcement. Considering the potential for drastic change, as well as the unique space that Cuba represents, this research attempts to capture the situation in Cuba at this moment in time. Through interviews with 12 Cuban Internet users and observation of their social media use, we explore the impact of Internet access on the daily life and worldview of Cuban early adopters of Internet technology. We seek to answer questions such as: which Cubans currently have Internet access, how do they use it now, and how do they hope to use it in the future? What hopes do Cubans have for a more networked future?
Understanding the situation for early Internet adopters in Cuba is, first, of interest for researchers, corporations, and others hoping to engage more directly with Cuba in the future. Second, insights developed from understanding this unusual situation may provide insights into the role of the Internet and social media in other countries. We draw from other work on design implications for the urban poor in developing countries that, "calls for developing ICT interventions grounded in users' existing practices rather than introducing new and unfamiliar ones" [54] .
Miller and Slater argue that there is significant intellectual value in "producing material that will allow us to understand the very different universes of social and technical possibility that have developed around the Internet in, say, Trinidad versus Indonesia, or Britain versus India" [32] . Within those universes of social and technical possibility, Cuba is unique in combining extremely low access to both Internet and telephone with a highly literate population [9] . The broader social context includes crumbling infrastructure and chronic food shortages [27, 47] . Thus, the challenges for Cuban Internet users are quite different from those of Iraq [29] or Mexico [33] during wartime, rural India [1] , Africa [2] , native American reservations in the US [38] , or other developing locations.
Miller and Slater continue that, "Each of these places is constantly being redefined through engagements with forces such as the Internet" [32] . Is Cuba at this particular historical moment in any meaningful sense "being redefined" by the Internet? We begin to develop insights into that question using qualitative research methods. More broadly, by examining this particular situation in the world of social and technical possibilities, what insights can we draw for the use of information and communication technologies (ICTs) for low-access spaces in other parts of Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than the author(s) must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. CSCW '16, the world? This paper serves as an exploratory study of an understudied space while also laying a baseline for future work in this country.
BACKGROUND
Cuba has been called the second most isolated country in the world, partially due to its tightly controlled Internet [49] . Reasons for this Internet stagnation include lack of resources, the US embargo against Cuba, and the Cuban government's fear of implications of the freedom of information [17, 35] . However, this was not always the case. Cuba was once the most connected country in the Caribbean, accounting for nearly 32% of all email traffic and international news [35] . In the early 90s, Cuba seemed positioned to grow in the computing sector with some predicting faster change in Cuba than in the former Soviet Union because of the small population and the potential for aid from the large expatriate community located nearby [31] . In 1996, with assistance from the NSF, Cuba connected to the Internet and government officials seemed positive about its potential use in Cuba [35] . However, five years later, Cuba was at the lowest point in six dimensions of Internet access [52] . Cuba's Internet has stagnated with little improvement since the late 90s [35] .
Changes during the last five years place Cuba in the midst of a technological upheaval, pitting government control against the desire for economic success [16] . In 2013, Cuba connected a high speed ALBA-1 fiber optic cable to Venezuela, enabling increased data transmission speeds [7] . Cuba was removed from the US state sponsors of terror list in May 2015, and formal diplomatic relations between the US and Cuba were established in July 2015 [10] . This will presumably yield significant growth in Internet access for Cuban citizens [5] . However, consistent blocks exist to Internet access, including policy restrictions, surveillance, and lack of resources. Even with more Internet penetration across the island, little has changed for most Cubans seeking information beyond state-controlled sources [7, 35] .
The Cuban government continues to repress individuals and groups who criticize the government or call for basic human rights [17] . The government has been known to persecute dissident bloggers. For example, blogger Yoani Sanchez, whose posts frequently speak out against the government, has been imprisoned on several occasions [7] . Despite impediments to open communication online, our findings show that many Cubans are eager to communicate with one another, as well as the rest of the world.
Researchers on information and communication technologies for development (ICT4D) have shown that literacy poses a central challenge. Systems designed for rural India or Africa often leverage audio [1] , audio and still pictures [30] , video [41] , or even bar codes [34] to ease technology use by low-literate individuals. In Cuba, the situation is quite different-the literacy rate is reported to be 99.8% [9] . We have been unable to confirm that statistic from multiple sources; however, regardless of the exact figure, it appears the literacy rate in Cuba is high. This suggests that the situation in Cuba may have commonalities with its Caribbean neighbor Trinidad, which also has a high basic literacy rate [32] . This raises the intriguing question of whether Cuba will follow Trinidad's pattern of extremely rapid adoption of the Internet going forwards, if access restrictions are lifted.
RELATED WORK Research on the Internet in Cuba
How many Cubans currently have Internet access, how do they use it now, and how do they hope to use it in the future? Little empirical research has been published recently regarding Internet use in Cuba, and, to our knowledge, this work has been conducted in fields outside of CSCW. Pérez found that of 25 Cuban professionals, all reported minimal access to Information Technology (IT) yet expressed increased access as critical for development [18] . More recent work examines the Cuban blogosphere. To date, little research examines social network sites (SNS), such as Facebook and Twitter. Hoffman [25] argues that the need for public debate in Cuba is not mediated by the government, and the current blogger community in Cuba arose as a result of that need. According to Hoffman, through the blogosphere and e-mail, a virtual public sphere has formed; however, this has not deeply penetrated the physical world in Cuba. Other researchers suggest that online communication technologies have allowed for a more pluralized public space, bringing together microsites that were once segmented and isolated [19] . However, these online spaces are still limited to a select few, namely young intellectuals who are able to gain Internet access. Others have examined the blogosphere as an emergent public sphere in Cuba in which bloggers have forced their way into the public arena, challenging the ingrained narratives perpetuated by the Cuban regime. Therefore, the current blogosphere may present a model for democratic sociability in Cuba [13] .
However, regardless of the popular discourse surrounding the 'liberating' nature of social media, the idea of the Internet potentially provoking a 'Cuban Spring' may be flawed due to the uniqueness of the Cuban situation [56] . When examining the Internet and state control in China and Cuba, authors contradict the notion that the Internet poses a threat to all authoritarian rule by demonstrating how both the Cuban and Chinese governments have been able to control and profit from the Internet [25, 26] . Others advocate for further research in this area because of the complicated history of outside development actors attempting to use IT to promote democracy [15] . However, some argue that assistance from the international community will be key in advancing the state of technology in Cuba [18] . These papers provide an important contribution for examining social media use by Cuban activists, the state of the Internet in Cuba, and the importance of IT development on the island. We aim to extend prior work by incorporating the voice of Cubans who do not identify as activists into the narrative of Internet use in Cuba. By analogy, if we were to study just political discourse on the Internet in the United States, we would be looking at only a tiny fraction of online activity-much of the picture would be missing. Our work examines everyday Internet and social media use by early adopters in Cuba.
Repressive Regimes and Conditions of Political Unrest
Researchers have examined social media use in countries with repressive regimes as well as places with extreme political unrest [4, 33, 40, 53] . Similar to recent work on Cuba, these studies primarily focus on political protest and activism. This work provides insights for work in countries with tightly controlled Internet access and where speaking out against the government may result in negative consequences. When examining the interplay between SNS and political change in Egypt, one study identified Facebook as an ideal tool for Egyptians to communicate and support mobilization, ultimately serving as a mechanism to circumvent the inherent lack of freedom of speech or the inability to gather in groups in the offline world [4] . Similarly, research on social media use in the Mexican Drug War notes the role of SNS for information curation among volatile populations [33] . Another study on online contribution practices in an undisclosed country identified strategies used by individuals to navigate Internet blocking such as self-censorship and reliance on social ties to relay blocked content [40] .
Mark et al. [29] studied the use of social media by ordinary citizens during war time in Iraq. They document ways in which citizens use social media creatively to foster resilience in time of crisis, particularly:
• reconfiguring social networks (meeting new people online, because existing modes of socializing are not possible if travel is dangerous) • self-organization (organizing shared resources, and collaboratively planning travel in dangerous areas) • redundancy (sharing electrical power and Internet access) • proactive practices (making educational materials available online to make sure they are accessible regardless of travel conditions) • repairing trust in information (sharing information that has been verified and cross-checked by trustworthy people)
The needs of Cuban citizens are obviously quite different from the citizens struggling during wartime studied by Mark. However, a crumbling infrastructure and chronic shortages of food put significant stress on Cuban citizens [27, 47] . Similar to Mark's subjects, our participants are struggling to adapt to disruption that has persisted over time. As we will see, Internet access for Cubans is currently so limited that many of the practices documented by Mark et al. are not yet apparent and arguably not yet possible.
Low-Access Spaces
Work in regions around the world show how persistent and creative individuals can be in obtaining Internet access. A study on political activists in a Palestinian village observed that, although the village lacked Internet access, individuals used Internet connections at workplaces and a 3G network through an Israeli mobile phone provider to bypass access issues [53] . Villagers were thereby able to take part in political activism via social media. In our study, workplaces are central to the state of the Internet in Cuba.
Once people obtain Internet access for the first time, what do they use it for? Early Internet use in US Native American reservations was funded for work and education; however, individuals were primarily using the Internet for entertainment purposes, similar to how typical individuals around the world use it [38] . Other studies observe that within one month of acquiring Internet access on mobile phones, Indian youth in slum communities access SNS such as Facebook [36, 37] . A similar study in Kenya reveals growing online participation, primarily on Facebook, is limited by high costs, technology access, and unreliable electricity [55] . Our findings resonate with these studies regarding the central role of entertainment and socializing, and the importance of Facebook in particular.
Wyche et al. stress the importance of research to add value to participants' lives, a guiding principle that also motivates our work [55] . These studies help to frame our work within the larger context of Internet use in low-access spaces.
METHODS
Drawing methods from other similar studies [11, 23, 42] , we performed 12 semi-structured interviews with citizens living in Cuba who do not identify as dissident bloggers. This was important because we sought to learn more about the average Cuban citizen's Internet use. We interviewed four females and eight males, ranging in age from 22-60 (see Table 1 ). Our participants by some measure may be considered elite; however, they live under similar economic conditions to those who do not have Internet access. We recruited participants until we felt that our data was saturated [22] . We used purposeful, snowball sampling to recruit initial participants through personal contacts. We then asked these contacts to refer us to additional contacts. The first author visited Cuba in March 2014, and was able to build a set of initial contacts who agreed to assist us in recruiting more individuals for this study. Our snowball sample began from multiple independent seeds. This method of sampling was the only one at our disposalmaking contact with participants was challenging. It is important to note that our sample is not representative (see section Limitations). Due to legal restrictions, we did not monetarily compensate participants. Interviews were conducted in 2015 from January 15 th through April 7 th .
The new policy agreement between the US and Cuba calls for new efforts to increase Cubans' access to Internet services, as well as releasing several Cuban dissidents from Cuba's jails [44] . The policy change may make it less risky for Cubans to discuss sensitive topics more freely. All of our participants use email and SNS to communicate with individuals outside of Cuba on a regular basis. Each participant was aware that their online activity was (most likely) being monitored by the government and their employer. Our consent form cautioned participants to avoid topics they deemed controversial. Our protocol specifies that if a subject broached a topic that may be deemed controversial, we would interrupt them and remind them to be careful. However, this never happened during our interviews. We have anonymized all data that appears in this paper to further protect participants' privacy.
Interviews lasted between 30-90 minutes. Due to the difficulties surrounding access to communications, we allowed each participant to choose the interview method (Skype, phone, Facebook chat, or email) most convenient for them. Seven interviews were conducted via Facebook chat, three via email, one via Skype, and one via phone. Three interviews were conducted with participants who were traveling outside of Cuba for work purposes. Most Cubans have limited access to Internet and international phone calls to and from Cuba are expensive. Participating in interviews was much less burdensome for Cubans visiting other countries.
During the interviews, participants were asked questions about: Internet access, Internet use, social media sites, selfcensorship, Internet impact on their lives and culture, differences between Internet users and non-users, and the normalization of relations between Cuba and the United States. These interviews were semi-structured so that the interviewees were able to guide the flow of the conversation [23] . In email interviews, follow-up questions were tailored to the initial responses.
With participants' consent, we also examined their Facebook activity to determine their frequency of use, the type of information they post, and the types of interactions they have. Similar to prior work [14] , we used participantobservation to interact with individuals on Facebook to illuminate the details in their social media use and enrich our data set. In our preliminary research, we found that the majority of Cubans who interact on social media do so through Facebook; therefore, we focused our online participant-observation on that site. In the consent form, participants were notified about this method and each interviewee agreed to become Facebook friends with the first author to facilitate our research. The first author created a private Facebook list that included participants and was only visible to her. This feed was monitored daily. The authors noted the frequency and types of posts by participants and tailored our questions based on these observations. This also allowed us to view demographic data via participants' profiles. We conducted brief followup interviews with participants via Facebook chat, enabling us to interact with them more frequently and ask them specific questions about their Facebook activity. The first author's Facebook friend list is private to protect our subjects' privacy.
Interviews were conducted in Spanish, English, and a mixture of both depending on the participant's preference.
Interviews were transcribed and translated into English by the first author, who is fluent in Spanish. One researcher conducted thematic analysis [8] and performed qualitative coding. All authors discussed the codes and emerging themes throughout the coding process.
The United States and Cuba have a complicated history, and it is important that we reflect on our own relationship to this international situation. We draw from feminist social science research regarding researcher self-disclosure and reflexivity in an effort to be transparent [23] . Two authors are bilingual Cuban Americans, both fluent in Spanish. The first author comes from Cuban descent but was born and raised in the United States. She has traveled to Cuba twice and is familiar with the culture and customs through lived experience and regular contact with friends in the country. Access to participants was facilitated by the language skills, cultural knowledge, and social network of the first author. The second author's brother and parents were born in Cuba, whereas she was born in the US She has traveled to Cuba once on an academic trip in which she briefly studied the medical and educational systems in Cuba, and is acculturated to Cuban culture and customs. For both the first and second author, this Cuban heritage brings with it a passionate sympathy for the plight of the Cuban people, which shapes all our work related to this topic. The third author is not of Cuban descent and speaks no Spanish, and has been able to balance discussions with an outsider's perspective. Our research meetings are conducted in a mix of Spanish and English when the third author is not present, and in English when the third author is participating.
Because all authors were born and raised in the US, our research approach naturally stems from our background living in a country that highly values democratic principles and freedom of speech. All three authors share the conviction that Cuba should adopt a greater openness to the rest of the world. Interestingly, we often disagree on how best to achieve that openness, since we come from opposite ends of the US political spectrum. The political diversity within our team is a source of intellectual depth as we continually challenge one another's assumptions. These values and commitments shape the questions we ask and answers we hear. However, this research is not intended to take a political stance or advocate for a specific cause. Rather, we hope this research helps to communicate the lived experiences and desires of our participants, rather than we as researchers speaking for them.
FINDINGS
To explore the impact of Internet access on the daily life and worldview of early IT adopters in Cuba, we detail how Cubans access the Internet and how this shapes their usage. Additionally, we identify the most important aspects of Internet use for Cubans as reported by participants: connecting with friends and access to information. We describe how Cubans use the most popular site in Cuba, Facebook, and what they post online. Finally, because this study serves as a baseline for an ongoing study of how increased Internet access affects Cuba, we discuss participants' feelings regarding the future of the Internet in Cuba.
The State of the Internet in Cuba
Current Internet penetration in Cuba is estimated between 5 to 25%, with only 5% of the population having full access to the Internet. The rest only have limited Internet access that includes a national e-mail system, pro-government websites, and some other services [39] . Therefore, if one has email access, whether by smartphone or computer, this does not mean that they have Internet access. Participants reiterated this, saying that the majority of their friends and acquaintances do not have Internet access and they considered themselves among the minority.
None of the participants regularly accessed the Internet in cyber cafes due to slow bandwidth and high cost. Access costs about US $4.50 an hour and the average Cuban earns the equivalent of US $20 per month [43] . Few people have Internet access at home and none have access on their cell phones. Though, as of spring 2014, a few have access to an email service on phones called Nauta, costing ~$1.20 per megabyte [43] . Three of our twelve participants (P1, P9, and P11) have access to email on their phones. However, the service is slow and unreliable.
Since the normalization of relations with the US was announced, changes in Internet access have been minimal. In February 2015, Cuban officials announced a promotion for state-run cyber cafes allowing users to access the Internet for two hours and 16 minutes for $5 (instead of the normal $4.50/hour) [3] . However, the promotion ran until April 10, 2015, and was still prohibitive, considering the average monthly salary in Cuba. Because hardly any Cubans have Internet access at home, it is not surprising our participants reported mainly using the Internet for work or school, which affected the framing of our conversations with them. The three participants who had limited access at home still stated that they mainly use it either for school or work. In the initial stages of our interviews, interviewees discussed their Internet use in terms of how it has affected their jobs or studies. Internet speeds at workplaces and universities are often faster than those in individuals' homes, but they are still restrictive.
Computer hardware at home was purchased either during international travel or on the black market. Some home hardware was surprisingly up-to-date, while other hardware was cobbled together from quite old components. We do not have data on the age of computers used at work or school or how they were obtained.
Although pornography is often credited as a driver of demand for Internet access [32] , our participants pointed out that they were unable to access pornography in Cuba or shop online. Other news articles have confirmed the inability to access pornography in Cuba, pointing out that even trying to access a pornographic site can lead to the cancellation of web services [51] . It has also been reported that Internet users must sign a contract that they will not look for pornographic content [24] and there can be harsh consequences for being caught with pornography. As opposed to relying heavily on content censorship like other countries with tightly controlled Internet access, such as China or Iran, the Cuban government also controls the spread of information through high cost and slow bandwidth [6] . Participants felt their Internet use was restrictive due to slow access, high costs, and blocked content. This trend continued throughout our interviews, serving as the main challenge to recruiting participants. All participants reported that there are things they would like to do on the Internet but are unable to, due to slow connection speeds and high costs. Regardless of restrictions, the Cuban technological community (which we define as individuals who have access to technological tools) has found creative workarounds to government blockades [7, 35] . For example, two participants mentioned revolico.com, a virtual marketplace where individuals sell goods and services from computer repair to USBs. It should be noted that the exchange of money and goods, however, takes place inperson and no money is exchanged online. Rather, revolico.com acts more like a forum or message board. Additionally, an "offline" Internet has formed in Cuba in which citizens distribute media through USBs called "packages" [7] . During the first author's travels in Cuba, she encountered this practice among every young person with whom she spoke. Such resourcefulness is common practice in countries with Internet blocking and access limitations [40] . Although workarounds are possible in Cuba, the activity occurs, as P3 put it, "inside the bubble," meaning that few people are able to access the Internet to connect with individuals or information outside of Cuba.
I always try to access
Internet Use
"Things don't happen like you think they happen. For the average Cuban, the Internet is Facebook. Perhaps you all see the Internet differently. For us, the Internet is Facebook, Facebook, Facebook." -P7
Regardless of the high barriers to access, participants still managed to get online, mainly through workplaces. In addition to sites that participants had to access for work purposes, all participants reported that Google or Facebook were among their favorite sites, with Facebook being reported as the most used site. Our findings are consistent with a recent survey conducted in Cuba that reports that 91% of Cubans with Internet access use Facebook [59] . When asked what they use the Internet for, each participant said to connect with friends and access information, both of which will be explored further in the following sections.
Connecting with friends
Being able to connect with friends offers a large impact on Cubans with Internet access. While this may seem obvious (doesn't everyone use the Internet for this?), for Cubans it is of particular importance. Nearly every Cuban has family members outside of Cuba and many have not been in contact with them for years. As P3 told us, "sometimes they don't even allow you to use regular mail to write to your closest relatives living abroad. Our participants typically use the Internet to connect with people they already know. However, as stated earlier, several participants said that the majority of their friends do not have Internet access, limiting the number of people in one's online social network who are also co-located.
Information access and collaboration
While connecting with friends is important to Cubans, the ability to access information online is perhaps even more crucial. Similar to other studies on Facebook use in lowaccess regions [55] , all participants spoke with optimism and a somewhat utopian outlook about using the Internet and SNS for information access.
[The Internet] has affected me positively, because I'm kept updated on the global agenda, things that many times the press or news here doesn't inform us. -P2
In reality, the access to so much information, has been good..
.I've resolved complicated technical problems thanks to the information and help forums. -P3
Because Internet penetration remains low in Cuba, communities use collaborative efforts to retrieve and share information. As P5 explained, "A lot of the news that you find on the Internet you can hear from a friend who heard from a friend who heard from another friend." In Cuba, news primarily continues to travel through face-to-face social networks. People with Internet access often retrieve content for others and disseminate information to their local communities. Participants described the ways in which they use the Internet to collaboratively retrieve information and how they ask for information retrieval from others when their access is limited.
Mostly [I share] news on current events or entertainment. Occasionally academic knowledge, too. Like having the odd neighbor's child needing some information for homework. Among friends, it's a regular thing. -P6
Since the revolution, the Cuban media has been controlled by the government, limiting the amount of information that Cubans receive about the outside world as well as their own community [7, 35] . As a result of increased access to information via the Internet, participants discussed the Internet and social media in terms of it affecting their perspectives and perceptions of reality.
[ Although participants spoke about the importance of having information access via the Internet, some individuals described a concern that Cubans may misuse it.
Many that have access don't use it for purposes that it really should be used for and use it more for either recreational purposes and other things...The Internet is for work, to increase knowledge, to communicate which is also very important, but not for playing. -P12 The Internet is necessary but dangerous. Necessary because Cubans need to feel like a part of the world and enjoy all of the facilities offered by the Internet…. Dangerous because Cubans have never had the power of the Internet in their hands (to call it that) and can get carried away by all of the falsehoods that are published there. -P2
Among our participants, only P2 and P12 hinted at concerns about possible negative implications of Internet technology. For participants coming from a world where information is typically officially vetted, access to unfiltered information is a paradigm shift.
What do Cubans Post Online?
With their consent, we also observed each participant's Facebook activity during the month of April 2015. Similar to research in other countries [55] , participants' Facebook use is clearly mediated by access limitations. All Facebook activity by participants occurred on a weekday between the hours of 6 a.m.-5 p.m. while at their jobs. Only P6 posted outside of this timeframe because he had increased access during his international travels. Unsurprisingly, participants with faster Internet connections and regular access posted more often on Facebook than those without access.
Selfies and pictures of friends and family are popular content for Facebook posts. However, due to access barriers, uploading pictures does not occur as often as it might if connection speeds were faster. Instead, participants often rely on sharing content from Facebook pages of friends who are able to upload images. Only three participants (P1, P6 and P9) posted photos during the month of April. P6 uploaded these photos while outside of Cuba, and both P1 and P9 said that they have good access at work and were able to upload photos. P1's posts were all pictures of herself and friends, which she tagged so that the pictures would appear on their profiles. Nine participants had photos of themselves added to Facebook by others. P1 explained that users in Cuba rely on those with faster and more frequent Internet access to help maintain their Facebook presence. Similar to the collaborative efforts used to retrieve information, some individuals rely on friends outside of Cuba to help them maintain their social media presence. As opposed to the average Internet user in the US, in Cuba connections to others and collaboration are vital parts of maintaining an individual online presence. P10 is a photography student and maintains a Facebook page with images of Cuba as part of her academic studies. However, she must rely on her boyfriend who lives outside of Cuba to upload the photos by logging into her account on her behalf.
I know how to use [Facebook] for things that I need, like the page for my photographs, but I've had to resort to other forms that my photos arrive on the page, I can't be the one who uploads them, who responds to the comments, the messages that people leave, etc. and that, honestly, leaves a bad taste in my mouth, like there is a piece of the process that I am not seeing. -P10
The authors also made note of the content on participants' Facebook walls to determine what content originated from Cuba versus other countries. Table 2 includes the number of links posted on Participants' walls by themselves and others during the month of April 2015 (this does not include pictures uploaded by participants or their friends). People in any country have different SNS usage patterns, and Cuba is no exception. As evident from Table 2 , participants exhibited different behavior patterns in their Facebook use. Although all participants spoke about the importance of access to information originating outside of Cuba (particularly in terms of educational or informational material), all of the content originating from outside of Cuba was for entertainment purposes.
Research shows that some Cubans use the blogosphere as an alternative public sphere [13, 19, 25] ; however, our participants do not seem to use Facebook to mobilize, speak their opinions, or ask questions or favors of their audience. Because most of our participants' friends and family in Cuba are not on Facebook, the majority of their social capital is based on in-person connections, which may explain why participants do not use Facebook to gather support from their community in terms of seeking favors or making requests. Additionally, the only political discourse on Facebook that we observed dealt with the normalization of relations between Cuba and the United States, and each one of these posts were made by other Facebook users who tagged some of our participants (and therefore the post appeared on their walls). The majority of our interviews confirmed our observations. 
On one occasion, I fell into the trap of saying something that my bosses didn't like and I almost lost my access. Since that day, I've tried to dedicate myself to only what concerns me and the path I walk on. -P12
When talking about the type of material she posts on Facebook, P1 said, "We could talk about politics, but I hate politics so we never talk about anything like that." This statement is indicative of an observed mutually reinforcing trend. Since it's a sensitive topic, participants may say that they do not post about politics (or other controversial topics) as a way to protect themselves. As a result, others in their community refrain from posting similar content in an effort to maintain social norms. However, there are indications that there may be shifts underway in Cubans' use of Facebook, notably through the artist community. P10 is studying photography for her undergraduate degree and has created a Facebook page to share her photos. In this way, she feels as though she is showing the outside world what Cuba is like. However, she has to go to great lengths to actually post the images, which, as mentioned previously, may be one of the reasons more people do not post images. Unlike studies regarding Facebook use in the US [28] , participants generally do not use Facebook for mobilization requests. However, there was one exception. On April 13, 2015, P3 shared a public post promoting a GoFundMe page for his son's local band. This is unlike any other post observed during this research and the first post by a participant who was making a request of the Facebook community. P3 said that a friend in the US helped to create the page and is accepting funds and equipment donations on behalf of the band. This one incident is not significant in itself; however, it will be interesting going forwards to observe whether Cubans' use of Facebook begins to evolve.
In addition to the examples from P10 and P3, other participants mentioned that, with increased Internet access, they think their Internet use will change: Mark et al. [29] found that Iraqi citizens during war time used social media to help them be more resilient in a number of ways: reconfiguring social networks, self organization, redundancy, proactive practices, and repairing trust in information. We observed only one of these practices among our participants in Cuba: repairing trust in information. Our participants all reported using social media to obtain information that would not otherwise be accessible to them. It is common practice to share information with others who do not have access. Through this mechanism, information access for a small minority has a broader impact.
We did not see social media used in any of the other ways researchers observed in Iraq. For example, so few people have access in Cuba that people typically don't meet new people over social media. Our participants used social media to connect with family and existing friends. Many of the creative ways that Iraqis [29] , Mexicans [33] , and others use social media for resilience depend on widespread access to cell phones and the Internet. The lack of these factors in Cuba hampers the ways in which Cubans appropriate ICTs.
Our participants mainly used the Internet for relationship maintenance and for entertainment. This is similar to what Sandvig et al. [38] observed when Internet access was first introduced to a Native American reservation in the US. In his "cute cat theory of the Internet," Ethan Zuckerman argues that entertainment applications of IT are often a first step towards more serious uses. Further, under conditions of censorship, large volumes of entertainment use can help camouflage more controversial uses [58] . In fact, we can characterize the current state of the Internet in Cuba as "pre-cat," because bandwidth limitations mean that Cubans generally cannot yet engage in many of the entertainment applications observed by Sandvig and Zuckerman. Further, Zuckerman posits that it's more difficult for countries to block large sites, like Facebook, that are used both for controversial conversations and for sharing cute pictures of cats. As we have shown, Cubans who have Internet access gravitate towards Facebook and report that the majority of their Internet activity occurs there. If access for Cubans increases, if it follows patterns elsewhere, this suggests that there will be increased use for entertainment and social purposes using richer media, followed by more "serious" uses longer term. Further, it also suggests that if we wish to reach out to help Cubans with their information needs, it might be advantageous to leverage Facebook, since our users are already using that platform, and it may be less likely to be censored.
Our participants have rather utopian hopes for the introduction of Internet technology into Cuba. We observed only glimpses of skepticism-for example, concerns that people will find information online that isn't true. None of our participants expressed any concern that Internet access might change the pace of life in Cuba. P1 visited the US, and found the pace of life unpleasant: Researchers in the developed world suggest that our connectedness may be a key cause for the increased pace of life [46, 50] . Going forward, it will be interesting to see whether the pace of life in Cuba increases, and how our participants feel about those changes. We plan to follow up with our participants regularly over the next few years, and will track the ways in which their beliefs and habits change. It is possible that dramatic changes will take place over a relatively short period of time. If so, we are hopeful that our participants will be in a unique position to reflect on those changes.
LIMITATIONS
Conducting research on Internet use in Cuba is made complicated by limitations on that use-we are exploring a limited medium by means of that same limited medium. We began with initial contacts established during a visit to Cuba, and used snowball sampling to make contact with additional participants. Consequently, our sample of Cuban Internet users is not representative. Additionally, we must note a self-selection bias-we spoke with Cubans who were willing to speak with us. It is possible that Cubans who are willing to be interviewed by an American may have systematic differences in values from those who are not.
More broadly, the group of Cubans who have Internet access is not representative of the Cuban population. As we have noted, they are an elite sub-group. It is possible that as more typical groups of Cubans gain access, their use patterns and the values they put on that use may be different.
Another limitation is the interview medium itself. Given the difficulties of obtaining Internet or phone access, we allowed our participants to select the way they would participate in the interview. As we note in Table 1 , two interviews were conducted by voice communication, seven by online chat, and three by email. Research on interview technique suggests that higher bandwidth channels of communication provide richer information, and email interviews are impoverished compared even to those conducted via text chat [12] . We mitigated some of the limitations of email interviews by having iterative conversations over time with those participants.
It is both a limitation and a feature of this work that our data was conducted at one particular moment in time-the moment when potential dramatic changes had been announced but no actual changes seemed yet evident. The situation is dynamic. In future work, we would like to track how the situation changes over time. We would also like to travel to Cuba to conduct additional interviews in person.
CONCLUSION
Use of social media by early adopters in Cuba defies simple categorization. In many ways it seems like an example of ICT in the developing world-except with an extremely high literacy rate. It seems a bit like ICT under state censorship in China-except the censorship in Cuba is largely accomplished through low bandwidth and access restrictions rather than blocking software. It serves as an intriguing contrast for researchers studying Internet use in other parts of the world.
A growing number of international businesses are beginning to operate in Cuba. For example, Netflix announced its entry to Cuba in February 2015 [20] , and AirBnB started offering lodgings in Cuba in April 2015 [57] . For members of the CSCW community directly involved with Cuba, this research should be of practical use.
The dominance of Facebook over all other social networks and websites in Cuba surprised us. As P7 comments, "For the average Cuban, the Internet is Facebook." In a context in which most people do not have consistent access to any kind of communications technology including telephone, intermittent access to Facebook is used for basic communication for both work and socializing. It is used as a central communications channel both with others in Cuba and to reach people abroad. Participants with lower access reported that they rely on others to help maintain their Facebook presence, further highlighting the importance of collaborative efforts to use Internet tools. The majority of Facebook posts by participants dealt with entertainment content or personal pictures. The dominance of Facebook in current Internet use in Cuba sets an intriguing context for Facebook as a company and for other companies beginning to move into this space.
Few places remain in the world where Internet access is as limited as it is in Cuba currently. If Internet technology is introduced into Cuba rapidly, what happens next will constitute a kind of natural experiment. These findings serve as a baseline for future work.
FUTURE WORK
The goal of this work was, first, to understand the current situation in Cuba to establish a baseline of Internet use there. We plan to follow up with our participants at intervals over the next few years.
Our second goal was to conduct user-centered design of possible CSCW interventions to help the people of Cuba. Based on our findings, in future work, we are exploring the potential for creating a crowd-sourced information system for Cubans. Our research has shown that Cubans are eager to access information from outside their country but are limited by restrictions such as content blocks, high access costs, and time limitations. Access to email is more widespread than access to the Internet more generally. As we have shown, Cubans are already using collaborative methods to access and share information.
Drawing from these findings, we plan to develop an online group that encourages exchanges between individuals living in Cuba and the rest of the world. This group will allow individuals in Cuba to send information requests to volunteers living outside of Cuba who have access to a wider variety of information at much lower costs. We envision a combination of crowd-sourced information retrieval and cultural exchange.
We found that Cubans are eager to show outsiders what life is like in Cuba. Consequently, the information service will be two-way, allowing people outside Cuba to ask questions of Cuban citizens. Making the system two-way will also help keep implicit power relationships more nearly equal, fostering a spirit of mutual respect and desire for increased understanding.
To build an initial version, we will prototype with existing technologies [21] using a combination of Facebook groups and email. Accessibility is a key goal. We aim is to make the system workable with the Internet access Cubans have now, and scale gracefully to remain useful if/when their access increases. Even if we encourage use of the group just for non-controversial topics, increased exposure to the rest of the world has the potential to be transformative. We plan to begin field-testing a low-fidelity prototype later this year.
We expect the information retrieval aspect of our group to be useful for only a short period of time, after which more Cubans will have direct Internet access. Through this work, we hope to help our Cuban participants during this time of transition. In addition to providing our participants with information, we also aim to build relationships between Cubans and participants outside Cuba. By observing the activity in the group, we will gain insights into the ways in which information access via the Internet can affect the culture and beliefs of a literate but isolated population.
